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Preparation and electrochemical properties of
branched LiFePO,/C composite with carbon core structure

CHEN Han, GONG Wen-qiang, LIU You-liang, LIU Jian-hua

(College of Metallurgy Engineering, Hunan University of Technology, Zhuzhou 412000, China)

Abstract: Branched LiFePO,/C composites with carbon core structure were synthesized with epoxy resin as carbon
source. LiFePO,/C composites were characterized by X-ray diffractometry (XRD), transmission electron microscopy
(TEM) and X-ray photoelectron spectroscopy (XPS), and their electrochemical properties were investigated in terms of
galvanostatic charge and discharge experiments and electrochemical impedance spectroscopy (EIS) tests. The results
show that the branched LiFePO,/C composites possess carbon core structure which is composed of amorphous carbon
core and nano-LiFePO, grains. The initial discharge capacity of branched LiFePO,/C composite reaches 167.4 mA-h/g
when current density of 15 mA/g is applied; when current density of 900 mA/g is applied, its discharge capacity is 120.8
mA-h/g and its capacity retention is 99.5% after 50 cycles.

Key words: LiFePO,; composite; carbon core structure; electrochemical property

LiFePOy 11 4 #1L8S ~ HLIt IE AT P A4 B A BE Y5
FE L AR T HBRAR LS B R
PEFmPe e, R, HAAMRRK 2 atiae. mrrtae
AFREGENE, b SRR S . EUR, R T
SRR, T R T ORI, AT
TN AR, DAty 503 g 1 3 FLPE BEFROA 4
AuFgeifte BT, EAAK LiFePO, ekt E

SEE IS N3 B ) L ORI R T, SRS R LT
e PO RIS B X LiFePO, HEAT ks 45
2%, PR ARIAS B i e e S Sk A T 20
LiFePO, MUK ITESIAEATILML, S Ak 2 PR EAN
s O S Ab, T g AL 2 Rk 3 oy it
LiFePO, HEAT P M R 7 2 (M A R ™),
REHEUOVRAB ML S & T

EEWME: WX HRREEE B H (50672024); WIRGA 0Bl 5L46: W BY IR H (09135010); WIRE A 208 1T 75 45 24 %1 Bh 10 H (09B024)

Igis BH#A: 2009-08-25; &iTHHEA: 2010-10-04
BIEEE: W0, EIZd%, 1§1; E-mail: lzdxn@yahoo.com.cn



2045 11

MR 0, 25 BRI S5 LiFePOL/C 5 -Ar b0 RHI il 4 K b 2= Pk g 2207

Li;.V,Cr,Fe, ,POJ/C HEM KL WIRAIREY: BX
TRURL 1] ) JURE A7 25 b 23 1) 0k (1) 38K, x=0.01 +
y=0.02 AWM BB 535, Kideh 2~4 pm, 53
PELF, BB ERE, 75 0.1C 5%,
30 YA A I 1 80 L 25 o R A R AR R A IS 161.9
mA-h/g F1 99.8%. MACCARIO 255l i B A 2% 3%
ALY Z BRI, SR 18 2 Bl [ PR 4
73 IAE 575 'CH1 800 CHil# i LiFePOL/C A KL
WA LW Li/Fe 1 P/Fe MR THBIAT 1, H
5%~6%1) Fe* A74E, NI R B A A AR i 1 &
Fe¥ A S 22 T B H B 1K i IR

WAL e AT R 3% LiFePO, JOkE A 1) i 1 5
CENN I 5 T /7 A NY TR e N (SR STR SR )i =1 i ey e S G )
SR AR, AN 5 AL T RSURL 1) 2R T 5 A
TR IR], e E0 78 )2 R JEE FE A 2 s AR Ak 2%
RERNYR S MmN E L, 54k, FEMEHERE
WA, LiFePO, S 2RI, S e h
Wi

ik, ARSCAEE SR PR R B, i A
WA il A S s M ECIR I LiFePOS/C B
¥} LiFePO, 1 C M4 & B g LATGE TE ikl 26 45,
YK LiFePO, WURL S B A LD b, X R &M 584
AN T AL 7 S5 1) LiFePOy/C EA WKL

1.1 #RE&

Fotb 2 v e LUAREC— € 5 1¥) CH3COOLI (43 #4t,
ISP AT BR A 7)) Fe(CH3COO) (40 Hr4ti, dbat
Tt iz KRHA FRA R AT NHH,PO, (40074t T4
UL T ), WA UG 1 LiFePOL/C & A MRHII R
I S% ISR, 3 I E AR T — BRI
B REAE AL TR L 3:2, W TR KT, RE
Y5y, 1580 C R HEAF RN IkA. 76 Ar fRe T,
7 150 ‘C MHEE 6 h HEATRA, 75350 CMEW 5 h
HEAT U, ARJGAE 650 C FIEIE 20 h, 5%
LiFePO,/C & & # KL (B), K A ¥ A W i 1)
LiFePO4(A).

1.2 #RIBIRIE

SKAVE T 728 7427716 D5000X 75X (Cu Ky »
35 kV, 30 mAVRHAFESATYIAR K g5 46 50 AT, F4E
Bl 15°~45°, Kb 0.02°, BT 0.2 55 KH]
JEM-3010 3% 5 v 85 AR FE AT B B 5¢ s R

ESCALABMK II & X 20 ot 1~ BE IS 40 AT il AN [+
HEEMIeE: KM Ar ZIE AR Z &M B R
FEMT, ZhE R N 3~4 nm/min; K CS—800 %Y
T/ 3 BT SO 526 M R Bl B A T

1.3 gt

B . LB PTFE 4 5 it L
75:20:5 WA, WHSHBURE A 0.1 mm K, X
d12 mm [ 5 A WA, G Jm A Ao F R R 2 L e
#%, Celgard2400 AEEME, 1 mol/L LiPFy/EC+DMC Jy
HUMRA, (E78 Ar (T2 P9 4B il = AR A it
KA Arbin BT-2000 HUALZZMAAGHEATE R 78 . i
IR 78 TS R YE 2.5~4.1 v, WG N
15. 150, 300. 600 1 900 mA/g. HLAkL2~BHHTIRF
H b iRAEALES 2wl A=) CHI660A Y ifh 2 T4
uh, VAR Y 5 mV, SR 10°~107" Hz.

2 HR5UE

2.1 ERETIR{KESA DT

K1 B M IR TG-DSC ithek . P4 I
RA A S T EE A ), SR A R R
by T A HE IR [ A SR T 975 — 18I AN DSC ik )
H, BB T, 2 lAE 150.96 "CHI 424.46 “CHf
I BB S0, 43 0T B4 B I £ [ A
AN . N TG &g nT%n: ETHEYIGEM B, SEA
R TR AE 250~450 "C2u), MG K
JE I RAC I Y., IR s 25, AR Y
ARG, BAPESURIMG M 5 AR AR N
38.84 %, JEURMI G I BRI IR IR P 4 A v B . AR
5 TG-DSC 45, JF5 LiFePO, & LA,
LiFePOL/C &G M BHE 2% 75 2208 in ] 4k 13 75

100
90
80
70 -
60 -

Residue mass/%

Heat flow/mW

50
40t

30 1 I 1 1
0 200 400 600 800 1000

Temperature/C
B 1 EMARH TG-DSC Hhk
Fig.1 TG-DSC curves of epoxy resin
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Fig.2 XRD patterns of samples A(a) and B(b)
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Fig.3 TEM images of sample B: (a) Low magnification;
(b) High magnification
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Table 1 Mass ratio of LiFePO, to C in sample B after being

etched for various times

Etching time/min m(LiFePO,):m(C)

0 183.7:1
15 105.2:1
30 2.9:1
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Fig.4 XPS spectra of sample B after being etched for
different times: (a) =0; (b) =15 min; (c) =30 min
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Fig.5 Discharge curves of samples A and B at various current

densities
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Fig.6 Cycle capabilities of samples A and B when applied

various current densities
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Fig.8 Conductive mechanisms of composites with carbon
coating (a) and carbon core structures (b) in charge process
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